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2.1 Painlev\’e $arrow \mathrm{F}\mathrm{u}\mathrm{c}\mathrm{h}\mathrm{s}$
Fuchs (1)













(2) . ( , ).
74
$y^{2}=Z(z-1)(_{Z}-t)$ (5)
. 1, $\tau$ Weierstrass @
$\wp(u)=\wp(u|1, \tau)=\frac{1}{u^{2}}+(m,n\sum_{)\neq(0,0)}(\frac{1}{(u+m+n\mathcal{T})^{2}}-\frac{1}{(m+n\tau)^{2}})$ , (6)
,
$z= \frac{\wp(u)-e_{1}}{e_{2}-e_{1}}$ , $y= \frac{\wp(u)}{2(e_{3}-e_{1})3/2}$ (7)
. $e_{1},$ $\cdots,$ $e_{3}$
$\omega_{1}=\frac{1}{2}$ , $\omega_{2}=\frac{1}{2}+\frac{\tau}{2}$ , $\omega_{3}=\frac{\tau}{2}$ (8)
















. $q$ Fuchs (2)
.
(2) $q$ , . ,
, $\lambda$ 3 $y$ $z=q$
$\sqrt{\lambda(\lambda-1)(\lambda-t)}=\frac{\wp’(q)}{?(_{P-}-\rho,)1/,\backslash 4\mathrm{A}_{\text{ }}2}$ (14)
. , 2
$\frac{t}{\lambda^{2}}=\frac{(e_{3}-e_{1})(e2^{-e)}1}{(\wp(q)-e1)^{2}}$ , etc. (15)
$\wp(q)$ 2 . . ,
$\wp(u+\omega_{j})=\frac{(e_{j}-e_{k})(ej-el)}{\wp(u)-e_{j}}$ ($j,$ $k,$ $\ell$ 1, 2, 3 ) (16)
$u$ , $\wp(q)$ 2 $\wp’(q+\omega_{j})$ 1
.
, Fuchs (2) $q$
$4(e_{2}-e_{1})^{1}/2(tt-1)\mathcal{L}_{t}[(e_{2}-G_{1})^{1}/2]q$
$=$
$\alpha\wp’(q)-\beta\wp(\prime q+\omega 1)+\gamma\wp(\prime q+\omega 2)-(\delta-\frac{1}{2})\wp’(q+\omega_{3})$ (17)
. Manin – ( $?$ ) .
2.3 Fuchs $arrow \mathrm{M}\mathrm{a}\mathrm{n}\mathrm{i}\mathrm{n}$
Manin $t$ $\tau$ . $t$ $\tau$
$t= \frac{e_{3}-e_{1}}{e_{2}-e_{1}}$ (18)
. $\mathcal{L}_{t}$ Picard-Fuchs
2 , , $(e_{2}-e_{1})^{1/}2$ $(e_{2}-e_{1})^{1/}2_{T}$
.





$(2 \pi i)2\frac{d^{2}q}{d\tau^{2}}=\sum^{3}a=0\alpha_{a}\wp’(q+\omega_{a})$ (21)
. $\omega_{0}=0$ . Manin
. Painlev\’e VI $\text{ }$
$\alpha_{0}=\alpha$ , $\alpha_{1}=-\beta$ , $\alpha_{2}=\gamma$ , $\alpha_{3}=\frac{1}{2}-\delta$ (22)
.
, $(\lambda, t)arrow(q, \tau)$ Painlev\’e VI
Manin . Manin Picard
$q=c_{1}+c_{3}\tau$ ( $c_{1},$ $c_{3}=$ constant) (23)
. $q$ $\lambda$ (13) Picard
.
3 Hamilton
Painlev\’e VI Manin Hamilton .
Manin 2 ,
Hamilton . Painlev\’e VI Weyl
Hamilton [2] ,, Hamiton
.
3.1 2 Hamilton




$\frac{d\lambda}{dt}=\frac{\partial H}{\partial\mu}$ , $\frac{d\mu}{dt}=-\frac{\partial H}{\partial\lambda}$ (25)
. $\kappa_{0},$ $\kappa_{1},$ $\theta,$ $\kappa\infty$ $\alpha,$ $\beta,$ $\gamma,$ $\delta$
$\kappa_{0}^{2}=-2\beta$ , $\kappa_{1}^{2}=2\gamma$ , $\theta^{2}=1-2\delta$, $\kappa_{\infty}^{2}=2\alpha$ , (26)
, (1) Riemann
$0,1,$ $t,$ $\infty$ . $\kappa$
$\kappa=\frac{1}{4}(\kappa_{0}+\kappa 1+\theta-1)^{2}-\frac{1}{4}\kappa_{\infty}^{2}$ (27)





$2 \pi i\frac{dq}{d\tau}=\frac{\partial \mathcal{H}}{\partial p}$ , $2 \pi i\frac{dp}{d\tau}=-\frac{\partial \mathcal{H}}{\partial q}$ (29)
. Hamilton $2\pi i$
. Manin Hamiltonian ,
$d/d\tau$ . , Lax
, Hamilton $2\pi id/d\tau$
. , $\tau$ , $\wp-$










$f(u)= \frac{\wp(u)-e_{1}}{e_{2}-e_{1}}$ , $f’(u)= \frac{\partial f(u)}{\partial u}$ , $f_{\tau}(u)= \frac{\partial f(u)}{\partial\tau}$ (31)
. , $\lambda,$ $\mu,p,$ $q$ , $t,$ $\tau$ (18)
,





$d \mu\wedge d\lambda-dH\wedge dt=dp\wedge dq-d\mathcal{H}\wedge\frac{d\tau}{2\pi i}$ $\Rightarrow(33)$
. Hamilton ( B\"acklund
) , Hamilton
$d\mu$ A $d\lambda-dH\wedge dt=0$ , (34)






(30) – , .









. $d\tau/dt$ (20) . $\lambda$
$\frac{1}{\lambda}=\frac{e_{2}-e_{1}}{\wp(q)}$ , $\frac{1}{\lambda-1}=\frac{e_{2}-e_{1}}{\wp(q)-e_{2}’}$ $\frac{1}{\lambda-t}=\frac{e_{2}-e_{1}}{\wp(q)-e_{3}}$ (39)
. (30) .
, $\lambda,$ $\mu$ Hamilton $p,$ $q$ Hamil-
ton , . $\mu d\lambda-Hdt$ , exact
form $pdq-\mathcal{H}d\mathcal{T}/2\pi i$ .
, $f_{7}.(u)$ $\tau$ (Manin
). :
1. $f_{7^{-}}(u)$ \tau ---P




$f(u),$ $\theta(u),$ $\theta’(u)$ .
80
2. , $\tau$ , . $\overline{\tau}-P$
$4 \pi i\frac{\partial\theta(u)}{\partial\tau}=\theta;’(u)$ (42)
$u$ .
4 Calogero-Moser
Calogero-Moser 1, – Manin
Inozemtsev . ,




$\mathcal{H}=\frac{1}{2}\sum_{j=1}^{N}pj+V(2q1, \cdots, q_{N})$ (43)
Hamiltonian Hamilton
$\frac{dq_{j}}{dt}=\frac{\partial \mathcal{H}}{\partial p_{j}}$ , $\frac{dp_{j}}{dt}=-\frac{\partial \mathcal{H}}{\partial qj}$ (44)
, 2
$V_{2}(u)= \frac{1}{u^{2}’}\frac{1}{\sin^{2}(u)},$ $\frac{1}{\sinh^{2}(u)},$ $\wp(u)$ (45)
. 1
( 2 $u^{2}$ )
. $1/\sin^{2}(u)$ Calogero-Sutherland .
( Lie ) . Calogero-Moser ,








( Hamiltonian $N$ )















$\Delta_{A_{\ell-1}}.=\{e_{j}-e_{k}|j\neq k\}\subset \mathbb{R}^{l}$ (48)
( $e_{j}$ $\mathbb{R}^{l}$ ) .
:A-D-E $A_{\ell-1}$ , simply laced (
A-D-E ) $\triangle\subset \mathbb{R}^{\ell}$ Calogero-Moser .
$\mathbb{R}^{\ell}\cross \mathbb{R}^{\ell}$ Hamiltonian




$\mathcal{H}=\frac{1}{2}\sum^{l}p_{j}^{2}+\frac{g_{M}^{2}}{2},’\sum_{\epsilon j=1\epsilon=\pm\iota j}\sum_{\neq k}\wp(\epsilon qj+\epsilon’q_{k})+\frac{1}{2}\sum_{j=1}\ell\sum_{=a0}^{3}g_{a}2\wp(qj+\omega_{a})$ (50)
Hamiltonian [10]. $\omega_{1},$ $\omega_{2},$ $\omega_{3}$ 3
, $\omega_{0}=0$ . Bordner –
Lax . , 1 $\wp(q_{j})$ ,




$\wp^{(2)}(u)=\wp(u|2, \tau)$ , $\wp^{(1/2)}(u)=\wp(u|\frac{1}{2}, \tau)$ (51)
. , $BC_{l}$
$\triangle_{BC_{l}}=\Delta_{M}\cup\triangle_{L}\cup\triangle s$ , $\triangle_{M}=\{\pm e_{j\prime}\pm e_{k}|j, k=1, \cdots,l\}$ ,
$\Delta_{L}=\{\pm 2e_{j}|1\leq j\leq\ell\}$ , $\triangle s=\{\pm e_{j}|1\leq j\leq l\}$ (52)
. ( Inozemtsev $BC$
Calogero-Moser [8] .)
. , $\ell=1$ $g_{M}$
, Manin Hamiltonian !
, , Inozemtsev Calogero-
Moser . $B_{\ell},$ $C_{l},$ $D\ell$ . $\ell=1$
MMManin Hamiltonian . Manin Hamiltonian
( $\alpha_{0}=\alpha_{1}$ =\alpha 2=\alpha 3 ) , \wp -
$\frac{1}{4}\wp(u)+\frac{1}{4}\wp(u+\omega 1)+\frac{1}{4}\wp(u+\omega 2)+\frac{1}{4}\wp(u+\omega 3)=\wp(2u)$ (53)
$A_{1}$ – . Levin $\mathrm{O}\mathrm{l}\mathrm{s}\mathrm{h}\mathrm{a}\mathrm{n}\mathrm{e}\mathrm{t}\mathrm{S}\mathrm{k}\mathrm{y}[5]$
.
Lie Calogero-Moser ,








Calogero-Moser . - ,
, ( Lax
) – . - m^‘r









. Lax (Lax ) [11]
$l\cross l$ :
$L(\zeta)$




$E_{jk}$ $(j, k)$ 1 , $D_{j}$
$D_{j}=ig \sum_{k(\neq j)}\wp(q_{jq}-k)$
(56)
. , $y(u, \zeta)$ $x(u, ()$ 1
$y(u, \zeta)=\frac{\partial X(u,()}{\partial u}$ (57)
84
, $x(u, \zeta)$ $y(u, \zeta)$
$x(u, z)y(v, Z)-y(u, z)x(v, z)=x(u+v, z)(\wp(u)-\wp(v))$ ,
$x(u, z)y(-u, z)-y(u, Z)X(-u, z)=\wp^{J}(u)$ ,
$x(u, z)X(-u, z)=\wp(Z)-\wp(u)$ . (58)
. Weierstrass \mbox{\boldmath $\sigma$}-
$x(u, z)= \frac{\sigma(z-u)}{\sigma(z)\sigma(u)}$ (59)
,
. $x(u, \zeta)$ . ,
, $\mathcal{H}$ Hamilton





. , $L(\zeta)$ $\mathrm{d}_{\mathrm{e}\mathrm{t}}(\lambda I-L(\zeta))$ –
$\frac{d}{dt}\det(\lambda I-L(\zeta))=0$ (62)
. , Tr $L(\zeta)^{k}/k$ , $\zeta=0$ Laurent –
. $k=2$
$\frac{1}{2}$ Tr $L(\zeta)^{2}=2\mathcal{H}+$ ( $\zeta$ ) (63)
, Hamiltonian – . $p_{j}$ 2
– , Tr $L(\zeta)^{k}$ $k$
– . ,





, , $L(\zeta)$ ,
( $\zeta$) Lax . , ,
Lax .
, Lax .
D’Hoker Phong [12], Lie Lax
. , $A_{\ell-1}$ Lax SU( Lie
. D’Hoker Phong – , simply
laced ( Lie )
Calogero-Moser $\mathrm{t}\mathrm{w}\mathrm{i}\mathrm{S}\mathrm{t}\mathrm{e}\mathrm{d}\mathrm{m}\mathrm{o}\mathrm{d}\mathrm{e}\mathrm{l}$ ,
\nearrow , (twisted affine algebra)
, .
– Bordner, Corrigan, [13], Weyl
( Weyl
) Lax . Lax – Lax
– Calogero-Moser .
Bordner D’Hoker Phong twisted model $\lceil_{\mathrm{e}\mathrm{X}\mathrm{t}}\mathrm{e}\mathrm{n}\mathrm{d}\mathrm{e}\mathrm{d}$




: $A- D- E$ A-D-D- (49) , $\triangle$ – Weyl
. Lax $\Delta$ $\Delta\cross\triangle$
:




$D_{\beta\gamma}=D_{\beta\beta\gamma}\delta$ $(\beta, \gamma\in\triangle)$ (65)
86
, $D$
$D_{\beta}=ig \wp(\beta\cdot q)+ig\sum_{\beta\gamma\in\Delta,\cdot\gamma=1}\wp(\gamma\cdot q)$
(66)
. $X_{1}(\zeta)$
$X_{1}(()=ig \sum x(\alpha\cdot q, z)E(\alpha\alpha\in\Delta),$ $X_{2}( \zeta)=2ig\sum_{\alpha\in\Delta}X(\alpha\cdot q, 2Z)E(2\alpha)$
,
$Y_{1}( \zeta)=ig\sum y(\alpha\cdot q, z)E(\alpha\in\Delta\alpha)$
,
$Y_{2}( \zeta)=ig\sum y(\alpha\cdot q, 2Z)E\alpha\in\Delta(2\alpha)$ (67)




$E(\mathit{2}\alpha)_{\beta\gamma}=\delta 2\alpha,\beta-\gamma$ $(\beta, \gamma\in\triangle)$ (68)
$\triangle\cross\triangle$ .
$A_{l-1}$ , Lax $\ell \mathrm{x}l$ ( $SU(l)$
) , $\ell(\ell_{-}1)\cross\ell(\ell_{-}1)$
. . $C_{\ell}$
, Lax Sp(2 Lax
– .
Hamilton Lax
. , ( ) Lax




$\ell=1$ , Manin . $BC_{l}$
3 Weyl $\Delta_{M},$ $\triangle_{L},$ $\Delta_{S}$ ,
Lax . $l=1$ , $\Delta_{M}=\emptyset$ . $\triangle_{L}$
Lax 2 $\mathrm{x}2$ :
$L(\zeta)_{11}$ $=p$ ,
87
$L(\zeta)_{12}$ $=$ $ig_{L1^{X}}(2q, \zeta)+ig_{L2}x^{(}(2)2q,$ $\zeta)+2i_{\mathit{9}S1}X(q, \mathit{2}\zeta)+\mathit{2}ig_{S2}x((1/2)q, 2\zeta)$,
$L(\zeta)_{21}$ $=$ $ig_{L1^{X(}}-2q,$ $\zeta)+ig_{L2}x^{(2}()-2q,$ $\zeta)+2ig_{S1^{X(\zeta)}}-q,$$2+2ig_{S2}x^{(1/2)}(-q,2\zeta)$ ,
$L(\zeta)_{22}$ $=$ $-p$ ,
$M(\zeta)_{11}$ $=$ $D$ ,
$M(\zeta)_{12}$ $=$ $ig_{L1}y(2q, \zeta)+ig_{L2}y^{(2}()\mathit{2}q,$ $\zeta)+2igs1y(q, \mathit{2}\zeta)+igS2y^{(}(1/2)q,$ $\mathit{2}\zeta)$ ,
$M(\zeta)_{21}$ $=$ $igL1y(-2q, \zeta)+ig_{L2}y^{(2})(-2q, \zeta)+\mathit{2}igs1y(-q, 2\zeta)+ig_{S2}y((1/2)-q, 2\zeta)$,
$M(\zeta)_{22}$ $=$ $D$ (69)
$\mathit{9}L1,$ $g_{L}2,$ $gS1,gS2$ $\kappa_{0},$ $\kappa_{1},$ $\theta,$ $\kappa\infty$ , –
. $D$
$D=ig_{L1}\wp(\mathit{2}q)+i_{\mathit{9}L2}\wp^{()}2(2q)+i_{\mathit{9}S1\wp}(q)+ig_{S2}\wp((1/2)q)|$ (70)
. $x^{(2)}(u, \zeta),$ $x^{(}1/2)(u, \zeta)\text{ _{}\wp^{(2)}}(u),$ $\wp(1/2)(u)$
, $y^{(2)}(u, \zeta),$ $y((1/2)u, \zeta)$ $u$ , -




$q_{1}=-q_{2}=q,$ $p_{1}=-p_{2}=p$ , $D$
$D=ig\wp(2q)$ (72)




$l=1$ Inozemtsev Manin . ,





$\frac{dq}{dt}=\frac{\partial \mathcal{H}}{\partial p}$ , $\frac{dp}{dt}=$
.
$- \frac{\partial \mathcal{H}}{\partial q}$ (74)
.
$\frac{dL\zeta\zeta)}{dt}=[L(\zeta), M(\zeta)]$ (75)
Lax . $\tau$ .
$\bullet$ MMManin 2
$(2 \pi i)2\frac{d^{2}q}{d\tau^{2}}=\sum_{a=0}^{3}\alpha \mathit{0}\wp^{;}(q+\omega_{a})$ (76)
1 Hamilton





$x(u, \zeta)=\frac{\theta_{1}(\zeta-u)\theta’1(\mathrm{o})}{\theta_{1}(\zeta)\theta_{1}(u)}$ . (78)
.
$\theta_{1}(u)=\theta_{1}(u|\tau)=-\sum_{n\in \mathbb{Z}}\exp[\pi i(n+\frac{1}{2})^{2}+2\pi i(n+\frac{1}{\mathit{2}})(u+\frac{1}{2})]$ (79)
89
. $x^{(2)}(u, \zeta),$ $X^{(1/}2)(u, \zeta)$
$x^{(1/2)}(u, \zeta-)$ $=$ $2x(2u, \zeta|2\mathcal{T})=\frac{2\theta_{1}(\zeta-2u|\mathit{2}\tau)\theta_{1}’(0|2_{\mathcal{T})}}{\theta_{1}(\zeta|2\tau)\theta 1(2u|\mathit{2}\mathcal{T})}$ ,
$x^{(2)}(u, ()$ $=$ $\frac{1}{2}x(\frac{u}{2}, (|\frac{\tau}{2})=\frac{\theta_{1}(\zeta-\frac{u}{2}|\frac{\tau}{\mathit{2}})\theta_{1}’(0|\frac{\tau}{2})}{2\theta_{1}((|\frac{\tau}{2})\theta_{1}(\frac{u}{\mathit{2}}|\frac{\tau}{2})}$ . (80)
. ,
$\frac{d}{dt}arrow 2\pi i\frac{d}{d\tau}$ (81)
Calogero-Moser ,
Lax
$2 \pi i\frac{\partial L(\zeta)}{\partial\tau}+\frac{\partial M(\zeta)}{\partial\zeta}=[L(\zeta), M(\zeta)]$ (82)









$4 \pi i\frac{\partial\theta_{1}(u)}{\partial\tau}=\frac{\partial^{2}\theta_{1}(u)}{\partial u^{2}}$ ,
$2 \pi i\frac{\partial x^{(1/2)}(u,\zeta)}{\partial\tau}+\frac{\partial^{2}x(1/2)(u,\zeta)}{\partial u\partial\zeta}=0$,
$2 \pi i\frac{\partial x^{(2)}(u,\zeta)}{\partial\tau}+\frac{\partial^{2_{X}(}2)(u,\zeta)}{\partial u\partial\zeta}=0$ (84)
. $\theta_{1}$ $=\theta_{3}$
$4 \pi i\frac{\partial\theta_{1}(u)}{\partial\tau}=\theta_{1}^{\prime r}(u)$ (85)
.
90
3. (84) (82) , $\partial M(\zeta)/\partial\zeta$ $L(\zeta)$
$x(u, \zeta)$ $\tau$ ,







$\frac{\partial Y(\zeta)}{\partial z}=L(\zeta)Y(\zeta)$ , $\mathit{2}\pi i\frac{\partial Y(\zeta)}{\partial\tau}+M(\zeta)\mathrm{Y}(\zeta)=0$ . (87)
$E_{\tau}$ . $\tau$
. Riemann .
Riemann $L(\zeta),$ $M(\zeta)$ – .
, $L(\zeta)$
$L(\zeta+1)=L(\zeta)$ , $L(\zeta+\mathcal{T})=e^{2\pi iQ}L(\zeta)e-2\pi iQ$ (88)
. $Q$ $P$ $q$ . (
, $A_{l-1}$ $l\cross\ell$ Lax $Q=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(q_{1}, \cdots, q_{l})$
) $M(\zeta)$ ( )





Olshanetsky ( Hitchin ) .
, 2 :
1. : $L(\zeta)$ – $u=\omega_{a}$
$(a=0,1,2,3)$ 4 1 . J– }$\sim$ Lax
91
. , Lax $x(u, \zeta)$ $u=0$
$\zeta$ 2 $x(u, 2\zeta)$ .
$Y(\zeta e^{2\pi i})=Y(\zeta)\Gamma_{a}$ (90)
$\Gamma_{\alpha}$ .
2. : 1, $\tau$ – ( $\alpha,$ $\beta$
)
$Y((+1)=Y(\zeta)\Gamma_{\alpha}, Y(\zeta+\tau)=e^{2\pi iQ}Y(\zeta)\Gamma\beta$ (91)
$\Gamma_{\alpha},$ $\Gamma_{\beta}$ . $e^{2\pi iQ}$
.
:










Painlev\’e VI V , $\epsilon$
$t=1+\epsilon t_{1}$ , $\alpha=\alpha_{1}$ , $\beta=\beta_{1}$ , $\gamma=-\frac{\delta_{1}}{\epsilon^{2}}+\frac{\gamma_{1}}{\epsilon}$ , $\delta=\frac{\delta_{1}}{\epsilon^{2}}$ (92)
92
, $\epsilonarrow 0$ . $t_{1},$ $\alpha_{1},$ $\beta_{1,\gamma}1,$ $\delta 1$
. $\lambda$ $\lambda=\lambda_{1}$ , $\lambda$
. VI (1) V
$\frac{d\lambda^{2}}{dt_{1}^{2}}+\frac{1}{t_{1}}\frac{d\lambda}{dt_{1}}$ $=$ $( \frac{1}{2\lambda}+\frac{1}{\lambda-1})(\frac{d\lambda}{dt})^{2}$




1. Picard-Fuchs $L_{t}$ $t(1-$





$=$ $\alpha_{1}+\beta_{1^{\frac{1+\epsilon t_{1}}{\lambda^{2}}+\frac{\gamma_{1}}{\epsilon}\frac{\epsilon t_{1}}{(\lambda-1)^{2}}}}-\frac{1}{2}\frac{(1+\epsilon t_{1})\epsilon t_{1}}{(\lambda-1-\epsilon t1)2}$
$+ \frac{\delta_{1}}{\epsilon^{2}}(-\frac{\epsilon t_{1}}{(\lambda-1)^{2}}+\frac{(1+\epsilon t_{1})\epsilon t_{1}}{(\lambda-1-\epsilon t1)^{2}})$
$=$ $\alpha_{1}+\frac{\beta_{1}}{\lambda^{2}}+\gamma_{1}\frac{t_{1}}{(\lambda-1)^{2}}+\delta 1^{\frac{(\lambda+1)t_{1}^{2}}{(\lambda-1)^{3}}+\mathit{0}}(\epsilon)$ (95)
, .
3. $\lambda$ 3
$\sqrt{\lambda(\lambda-1)(\lambda-t)}arrow(\lambda-1)^{\sqrt{\lambda}}$ $(\epsilonarrow 0)$ (96)
93
4. ,
$\int_{\infty}^{\lambda}\frac{dz}{\sqrt{z(z-1)(z-t)}}arrow\int_{\infty}^{\lambda}\frac{dz}{(z-1)\sqrt{z}}$ $(\epsilonarrow 0)$ (97)
.
, Fuchs $\epsilonarrow 0$
$(^{t_{1}} \frac{\cup d}{dt_{1}})^{2}J_{\infty}/\backslash ’\lambda.’\frac{/l}{(z-1)\sqrt{z}}=\mathrm{w}\vee 7(\lambda-1)\sqrt\overline{\lambda}(^{\alpha}1+\frac{l^{\vee}1\subset \mathrm{i}arrow}{\lambda^{2}}+\gamma 1^{\frac{\#_{\mathrm{i}}}{(\lambda-1)^{2}}}.arrow,\cdot\backslash +\delta 1\frac{(\mathrm{X}\perp_{1}\underline{1})t2\backslash -\perp}{(\lambda-1)^{3}})$ (98)








$q= \frac{1}{2\pi i}\int_{\infty}^{\lambda}\frac{dz}{(z-1)\sqrt{z}}$ (100)










$q$ (98) $q$ .
,
$(\lambda-1)^{\sqrt{\lambda}}=$ $- \frac{1}{\sinh-2(q/2)}$ . $\frac{\cosh(q/2)}{\sinh(q/2)}=-\frac{\cosh(q/2)}{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{h}\mathrm{s}(q/\mathit{2})}$ ,
$\frac{(\lambda-1)\sqrt{\lambda}}{\lambda^{2}}$
$=$ $- \frac{\sinh^{4}(q/2)}{\cosh^{4}(q/4)}\cdot\frac{\cosh(q/2)}{\sinh^{3}(q/\mathit{2})}=-\frac{\sinh(q/2)}{\cosh^{3}(q/\mathit{2})}$,
$\frac{(\lambda-1)\sqrt{\lambda}}{(\lambda-1)^{2}}$ $=$ $- \sinh^{4}(q/2)\cdot\frac{\cosh(q/2)}{\sinh^{3}(q/2)}=-\frac{1}{\mathit{2}}$ sinh(q),
$\frac{(\lambda+1)\sqrt{\lambda}}{(\lambda-1)^{2}}$ $=$ $- \frac{\lambda^{3/2}+\lambda^{1/2}}{(\lambda-1)^{2}}=-\mathrm{s}\mathrm{r}\mathrm{n}\mathrm{h}^{4}(q/2)(\frac{\cosh^{3}(q/\mathit{2}_{)}^{\backslash }}{\sinh^{3}(q/2)}+\frac{\cosh(q/2)}{\sinh(q/2)})$
$=$ $-\sinh(q/\mathit{2})\cosh^{3}(q/\mathit{2})-\cosh(q/\mathit{2})\sinh 3(q/2)$ (103)
. ( , Manin
?) $q$ $q$
. , (98)
$(t_{1} \frac{d}{dt_{1}})^{2}q=-\frac{\partial V(q)}{\partial q}$ (104)
. $V(q)$




$t_{1} \frac{dq}{dt_{1}}=\frac{\partial \mathcal{H}}{\partial p}$, $t_{1} \frac{dp}{dt_{1}}=-\frac{\partial \mathcal{H}}{\partial q}$ (106)
. V Manin .
$\log t_{1}$ .
, Painlev\’e V Manin








$\overline{dt^{2}}\overline{\lambda}-\langle\overline{dt})-\overline{t}(\overline{dt})\urcorner^{-}1/\hat|-’\backslash \backslash \dagger\overline{4t^{2^{\backslash \cdot\prime \mathit{1}^{\mathrm{T}}}}}\urcorner-’\backslash 4t$
$4\lambda$
$d^{2}\lambda$ 1 ( $d\lambda\backslash ^{2}$ 1 $(d\lambda)$ $\lambda^{2}$ $\beta.|1$ $\delta$
$(^{\perp}(\rceil 08_{\mathit{1}}\backslash$
. ( III’ III
[7]. III $tarrow t^{2},$ $\lambdaarrow t\lambda$
.)







– ( VI V
). $q$




$\frac{dq}{dt}=,\frac{\partial \mathcal{H}}{\partial p}$ , $\frac{dp}{dt}=-\frac{\partial \mathcal{H}}{\partial q}$ (113)












$t \frac{dq}{dt}=\frac{\partial \mathcal{H}}{\partial p}$, $t \frac{dp}{dt}=-\frac{\partial \mathcal{H}}{\partial q}$ (118)






, II I . , II
I
$\frac{d^{2}\lambda}{dt^{2}}=$ ( $\lambda$ ) (120)
, Hamiltonian
$H= \frac{\mu^{2}}{2}+$ ( $\mu$ 1 ) (121)
97
, . $\mu$






$\bullet$ Painlev\’e VI 2 Manin .
Fuchs ,
. ,
$\tau$ ( ) .
$\bullet$ Hamilton , Hamilton
.
$\bullet$ Manin Calogero-Moser – Inozemtsev (
) . Hamiltonian




. Inozemtsev $BC$ , $.\prime r\triangleright-$ }$\sim$ Lax
.
$\bullet$ Manin Inozemtsev ,
Calogero-Moser $\tau$ .
Lax , Lax Lax
. .
98
$\bullet$ Fuchs-Manin V .
V,IV,III Manin ,
Inozemtsev ,
– . II I
, Manin .
, .
, Painlev\’e Weyl [2]
Manin . Manin ,







, , , Chazy [14]
Manin ? , Bobenko




$\bullet$ $(l>1)$ Inozemtsev Painlev\’e Riemann
?
$\bullet$ Garnier Riemann ( Riemann )
?






Garnier Painleve VI – [7]. Hamilton
, $\lambda_{1},$ $\cdots$ , $\lambda_{N},$ $\mu_{1},$ $\cdots,$ $\mu$ , $t_{1},$ $\cdots,$ $t_{N}$
$H_{j}^{\cdot}$
$=$ $- \sum_{k=1}^{N}\frac{\Lambda(t_{j})T(\lambda_{k})}{T’(t_{j})\Lambda(\lambda_{k})(\lambda_{k}-tj)},\cdot$
. $[\mu_{k}^{2}$ $-( \frac{\kappa_{0}}{\lambda_{k}}+\frac{\kappa_{1}}{\lambda_{k}-1}+\sum_{l=1}^{N}\frac{\theta_{\ell}-\delta_{pj}}{\lambda_{k}-t_{l}}\mathrm{I}\mu k+\frac{\kappa}{\lambda_{k}(\lambda_{k}-1)}]$ (123)
Hamiltonian $H_{1},$ $\cdots,$ $H_{N}$ . $\mathcal{I}^{\uparrow}(z),$ $\Lambda(z)$
$T(z)=Z(_{Z}-1) \prod_{j=1}(z-t_{j}N)$ , $\Lambda(z)=\prod_{1k--}^{N}(z-\lambda_{k})$ (124)
. $N=1$ Painlev\’e VI .




$q_{k}= \frac{1}{N_{k}}\int_{\infty}^{\lambda_{k}}\frac{dz}{\sqrt{T(z)}}$ , $p_{k}=N_{k}\sqrt{T(\lambda_{k})}\mu_{k}+\cdots$ (126)
. $N_{k}$ $2(e_{2}-e_{1})1/2$
, $\cdot$ .. $t,$ $\lambda$ .
Calogero-Moser .
, Harniltonian, ,
. $H_{j}$ , $[\mu_{k}^{2}+\cdots]$ $p_{k},$ $q_{k}$
$T(\lambda_{k})$ $[p_{k}^{2}+\cdots]$ .
$H_{j}=- \sum_{k_{--}1}^{N}\frac{\Lambda(t_{j})}{T’(t_{j})\Lambda\prime(\lambda_{k})(\lambda_{k}-t_{j})}[pk+\cdots]2$ (127)
. $T’(tj)$ $t_{j}$ .
$, \frac{\Lambda(t_{j})}{\Lambda(\lambda_{k})(\lambda_{k}-t_{j})}$ (128)
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. $N=1$ $-1$ , Hamiltonian
$\frac{1}{2}p^{2}+V(q)$ . $N>1$ . ( ,
, Hamiltonian
, $p_{k}^{2}$ ) ,
Hamiltonian
$\mathcal{H}_{j}=\frac{1}{2}\sum_{k=1}^{N}\mathit{9}kkp^{2}k^{+}\ldots$ (129)
, $N>1$ $g_{kk}$ .
, Calogero-MMMoser
, , Hamilton
, . , Garnier (Garnier
Schlesinger [$4|)$
. Garnier , 2
. Neumann , 19
.
Moser [16], $\mathrm{M}\mathrm{o}\mathrm{s}\mathrm{e}\mathrm{r}$ . ,
Garnier $\mathrm{G}\mathrm{a}\mathrm{r}\mathrm{n}\mathrm{i}\mathrm{e}\mathrm{r}$-Moser .
, Garnier Moser –
$y^{2}=T(Z)$ –
.
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